We examined effects of age at first mating on both parental effort and fecundity of female Mongolian gerbils, Meriones unguiculatus. We found that, with increasing age at first mating and resulting age at first parturition, female gerbils: (1) were more likely to retrieve young removed from the nest, (2) spent more time both in contact with and nursing young, and (3) provided an environment in which pups grew more rapidly. Older mothers were also less likely to become pregnant than were younger mothers and, if successful in delivering a second litter, showed longer interlitter intervals and delivered smaller second litters. Between delivery and weaning of first litters, older mothers lost more weight than did younger mothers. We discuss these findings as consistent with the prediction from life-history theory that parental effort should increase with age-related decreases in residual reproductive value. Furthermore, and as predicted by parental investment theory, older mothers delivered reliably more male-biased second litters than did younger mothers. Because of the different sex ratios of litters born to older and younger dams, we anticipate discovery of differences in reproductive and parental behaviours of offspring of dams of varying ages as a result of differences in the intrauterine exposure of their young to testosterone.
We examined effects of age at first mating on both parental effort and fecundity of female Mongolian gerbils, Meriones unguiculatus. We found that, with increasing age at first mating and resulting age at first parturition, female gerbils: (1) were more likely to retrieve young removed from the nest, (2) spent more time both in contact with and nursing young, and (3) provided an environment in which pups grew more rapidly. Older mothers were also less likely to become pregnant than were younger mothers and, if successful in delivering a second litter, showed longer interlitter intervals and delivered smaller second litters. Between delivery and weaning of first litters, older mothers lost more weight than did younger mothers. We discuss these findings as consistent with the prediction from life-history theory that parental effort should increase with age-related decreases in residual reproductive value. Furthermore, and as predicted by parental investment theory, older mothers delivered reliably more male-biased second litters than did younger mothers. Because of the different sex ratios of litters born to older and younger dams, we anticipate discovery of differences in reproductive and parental behaviours of offspring of dams of varying ages as a result of differences in the intrauterine exposure of their young to testosterone. Because fitness costs of raising young vary with parental age, life-history theory predicts greater parental effort by older than by younger parents. Older parents, with relatively little opportunity for future reproduction, should be selected to make greater parental investment (Trivers 1972) Although there is correlational evidence from field studies consistent with the hypothesis that older parents make greater parental investment than do younger parents (e.g. Clutton-Brock 1984; Pugesek 1984 Pugesek , 1990 Pugesek , 1995 Pugesek & Diem 1990; Voland & Gabler 1994) , we could find no experimental studies comparing parental behaviour of old and young animals. We undertook the present laboratory investigation of effects of age at first parturition on parental effort and residual reproductive value to determine both the relative reproductive effort and relative fecundity of female Mongolian gerbils, Meriones unguiculatus, mated for the first time when 35-120 days of age.
We studied only primiparous females because, in many vertebrate species, reproductive behaviour changes with successive parturitions (Galef 1983; Nur 1984) . Consequently, disassociating female reproductive experience from female age is necessary if conclusions are to be drawn concerning effects of age per se on parental effort.
The ages that we selected for studying reproduction in Mongolian gerbils spanned the range of ages at which more than 90% of female gerbils that are paired at weaning with unfamiliar, reproductively proven males deliver their first litters in the laboratory (Clark et al. 1986 ). In the wild, female Mongolian gerbils breed either in the year of their birth (if they are born in spring or early summer) or in the spring of the following year (if they are born late in the breeding season; Leont'ev 1962; Krylova 1978; Orlenev & Pereladov 1981) . Consequently, in natural circumstances, ages of females at first reproduction should be bimodally distributed.
METHODS

Subjects
Fifty-five nulliparous female Mongolian gerbils taken from 38 litters born in the vivarium of the McMaster University Department of Psychology (Hamilton,
